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Publishing House of the Ministry of Muniqfpal Economy of the #,S.F.S.R. 
in 1963. Zhil-kom, khoz. 13 no,2:21 163. (MIRA 16:3) 


: tee, Glavnyy redaktor Iedatel ‘atva Ministerstva kommunal '!nogo 
.khozyaystva RSFSR... 


(Municipal services—Periodicals) === 
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KAASNOV, Hikolay Petrovich;HAKOVER, Mikhail Dandlovich; KOL'GUNENKO, 
Inna Tvanovna;- KRASN ov," Yurdy Matveyevich; CHEREPAKHINA, 
Anna Hikoluyevna; ZAV'YALKIN, H.P., reds; BAKHTIYAROVA, ue Kh. 
red.izd-va; BOLOTINA, A.V., red. izd-va; 2s'¥ SHLYAYEVA, I.Mey 
- ved. izd-va; OIRNCVA, R.N., red,izd-va; NERONOVA, M De. red, 
izd-va; LSLYUKHIN, A.A.y tekhn. red. 


[Home and family life JDom i byt. Moskva, Izd-vo M-va koramun. 
khoz,. RSFSR, 1962. 315 p. (MIRA 15: 11) 
(Home economics) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8" 


"APPROVED FOR RELEAS 


ERTL A BYE TOT ee 


E: 03/15/2001 CIA-RDP86-00513R001964010020-8 


Tits SEP» ERCS RE ENE E a ERE ES MECN ae Cans EL ub oe ae 


2333, 


ZAV'YALKIN, NoPoy red, ; KHENOKH, EM, tekhn, red. 
(Your good friends; essays on the best people in the con- 
munal economy] Vashi dobrye druatias ocherki o luchshikh 
liudiakh kommunal'nogo khoziaistva, Moskva, Izd-vo HM-va 
kommun. khoz RSFSR, 1961, 67 p. (MERA 1537) 
(Labor and laboring classes) 
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[Price aan Plenirovanie tsen. Minsk, Izd-vo M~va vysshkego, 

srednego spetsial'nogo 1 profezsional'nogo obrazovaniia BSSR, 

1962, 98 p. (MIRA 15:5) 
(Prices) 
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Our efficient women workers, Muk.-elevy, prom. 30 no.3s5~6 
Mr 164, | (MIRA 1734) 


a as Glavnogo upravleniya khleboproduktov Belorusskoy 
SRe 
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AUTHORS 1 Zav'yalov, A. and Dumnov, D. 2-2-18/12 

TITLEs “On the Yearly Accountings of Sovkhozes, MTS'ts and Kolkhozes 

for the Year 1957 (0 godovykh otchetakh sovkhozov, MTS 4 
kolkhozov za 1957 g.) 


PERIODICAL! Vestnik Statistiki, 1956, # 2, pp 94-96 (USSR) 


‘ABSTRACT: The article contains official information from the USSR 
Central Administration of Statistics regarding the accounting 
forms for the year 1957. These forms axe approved by the USSR 
Central Administration of Statistics in couperetion with the 
USSR Ministries of Agriculture and Finance. 

The local statistical organs are warned to be more accurate 
in filling out tha yearly forms. 


AVAILABLE: Library of Congress 
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BALIKHTN, M. Eng., ZAV'YALOV, A., SHISHTMCHOY, 


Conatruetion Industry 
Experience in econonizing materials 4n construction work. Za ekon. mat. no. 2, Sept, 19526) ae 


Unclassified. 


Russian Accessio:is, Library of Congress, December 1952. 


we ae 
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MERZiOV, Yoo} ZAV'YALOV, A,j LEBEDEV, N.s LAKTIONOV, A., 
& sorte pi deeh coreronelhan ts VERIGO, A. elektromekhanik 


Y7 . rhe 7 oat oe 7 ' ; 
ied ‘Automatic control on ships. Mor. flot 23 ne: rk as 
4 1" khodstva 
; Nachal'nik sluzhby sudovogo khozyaystva Dunayskogo paro 
(ioe Meralov) « “2,-Nachal'nik tekhnicheskogo otdela Dunayskogo 
parokhodstva (for Zav'yalov). 3. Starshiy inzh, NIO Odesskogo 
~* gygahego inzhenernogo morskogo uchilishcha (for Lebedev). 
"4 Dunayakoye parokhodstvo (for Laktionov, Verigo).e 
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ACG NR: AP602)017 a) SOURCE CODE: R/0229/66/000/003/003),/0036 
AUTHOR: Zavtyalov, A. A. | 
lonG: None 


TITLE: Automatic temperature control of diesel engine cooling systems for boats with 
[ero 


SOURCE: Sudostroyeniye, no. 3, 1966, 34~36 


‘TOPIC TAGS: automatic temperature control, diesel engine, engine cooling system, 
jJservomechanism, negative feedback, thermocouple 


ABSTRACT: ‘The author describes an electromechanical automatic control system for the 
cooling water in high~speed diesel engines used in boats operating on hydrofoils. This 
control system was tested on a "Raketa” type power boat. An indirect-action automatic 
regulator with direct feedback was mounted in the closed cooling system of a diesel 
engine. An electric motor with a reduction gear is used as the servomechanism. A bi- 
metallic thermocouple is used as the sensing clement which controls the electric servo-' 
motor through an electromagnetic relay. The syatem is equipped with direct negative 
feedback to eliminate natural oscillation in the servomechanism part of the systen. 
Differential control equations are derived as a result of dynemic analysis of the var-— 
ious parts of the system. Expressions are given for the control object, sensing ele- 


upc: 621.431. 
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ACC NR: ap6024017 


ments and other sections of the system. It is shown that the control object (tie cool4 
ing system of high-speed small-scale powerful diesels) may be treated as an aperiodic 
section of the first order. The eldéctromechanical system for automatic temperature © 
control completely satisfies the requirements for maintaining constant temperature 


under all operating conditions for the main engine.. Orig. art. has: 4 figures, 8 
formulas. a come eel 


BUB CODE) ‘ 23/ BUBM DATE: None/ ORIG REF:.005 . 


go Sore: 
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ZAVIYALOV, A. I. 
Grinding mill at the Tuchkovo Combine. Stroi. mat, 10 no.10:8 
0 '64. (MIRA 18:2) 
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ZAV'YALOV, ATs, inzhe 


oo 2 : + 4 Co. 
Mechanized earthwork. Put* 1 put. khoz. 8 as arn aus 


1. Zamestitel' nachal'nika Zaporozhekoy distantsii, Pridneprov- 
skoy dorogie 
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MIRA 13:10) 
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LAZAREVA, NoKe5, ZAVIYALOV, AN. 


Causes of the unstable acidity of butyl acetate and their 
elimination. Gidroliz. 1 lesokhim, prom. 16 no.7#17~20 


1,Dmitriyevakiy lesokhimicheskiy 2a 
khimiko-tekhnologicheskly institut 
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(MIRA 16:12) 


yod (for Lazarova). 2. Ivanovokiy 
(for Zav'yalov). 


CIA-RDP86-00513R001964010020-8" 


CES RBESO: 00513R001964010020- 8 


RY SSPE Uses oo. 


APPROVED FOR RELEASE: icone arte 


© pies TE 


cole YALOV, A. 


» Sov, shakh, 12 no,10: 
Oe ante caganino distetotors : (MIRA 1519) 


1. Instruktor etdela rasprostranentya pechati Hovonoskevekoy 


asi, Tul'skaya oblast'. 
kentory svy ’ (Ne wspaper and periodical circulation) 
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TEXT: The authors descr 


rade contains 0.6% Ti - 


(ign gNi2n2t oa 

48N17) 0 The Cy 
are given in Table 1+ 
treatment, are hers 
into the core of 


4.8°40°° neutrons per em’, 
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oo. 82742 
5/089/60/008/05/01/008 
p006/B056 


gavtyalov, A- I. 
v 


Ibragimovs Sh. She, Lyashenko, Vo Sey 
structure of 


Investigation of the propertied® and the 
Metals and Some Steels After Their Irradiation With Fast 


Neutrons 
Atomnaya energiyas 4960, Vol. 8, No- 5, ppe 413 - 449 


ibe investigations of 


diation and thermal treatment of “ 
he grades aX418H9 _(1Kn18K9) § x18H9" 


4x18H12 (1kn16N12)} 


grade contains 2.1% Mo, and 0.5% Ti - and 
Mo, and Ti contents of these grades 


samples of these materials, after suitable thermal 
etically sealed in 4kn18N9T steel tubes and conveyed 
BP-2 (BR-2)-type reactors The integral dose Was 

the irradiation temperature was ho = 70°Cs a 


——aee 


CIA-RDP86-00513R001964010020-8" 


is 


| ; | 817) 
Investigation of the Properties and the 5/089/60/008/05/01/008 
_ ‘Structure of Metals and Some steele After B006/B056 

Thoir Irradiation With Fast Neutrons 


The properties of the investigated materi a after. irradia- 
iven in Table 2. It was found t rradiation 
atrength, hardness, 
well as a decré the relat The greatest 
- ghange was found me For the purpose of the 1 stabili-~ 

ty of investigating the defects due to radiation, the samples were an~ 
nealed for 40 minutes at va Their microhardness was 
meaoured after each annealing as the resistivity 
of some samples: Fige 3 shows of the electric 
resistivity 9° jated and non~ 
the decrease 4 raness 
during which it was to yarious This 
theoretically investigated in the following: shows the theore~ 
tical function pH(t). Finally: the structure of Fe, Ni, and Mo before and 
after jrradiation a6 well as after annealing aft diation is investi- 
gated, witho tial structural changes be 7, 

-~ microstructure 9 i Finally, it was found that the radiative defects 


leading to an increase in strength are of an essentially different re 


card 2/3 


/ / 


4 


- iis FOR Ree . 03/15/2001 CIA-RDP86-00513R001964010020-8 


. —— -B17K2 
Investigation of the Properties and the 8/089/60/008/05/01/C08 
Structure of Metala and Some Steela After BOC /BO56 
Their Irradiation With Fast Neutrons. 


ag those leading to an increase in electric resistivity. The increase in 
strength of the irradiated material io caused by defects: (distortions of 
kind), which are annealed without diffusion and with 
00 cal/mole, respectively. An in- 
don and the annealing of irradiat- 
ed materials is not accompanied by a change in their microstructure. 
The authors thank Vv. M. Agranovich for discussions. There are 7 figures, 
2 tables, and 7 references: 6 Soviet and 1 German. ins 


SUBMITTED: May 28, 1959 
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— ZAVIYALOV, ALI. 


ere . 
In a high-speed traffic section. Put! 4 put.khoz,. § no.10:12-13 
Oo ‘61, wy (10B4 14:10) 


1. Nachal 'nik Rzhavakoy distantsii puti, Yushnoy dorogi,. 
(Railroads—-Maintenance and repair) 
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-RAGINSKIY, S.4., ingh., Prininala uchastiye: KOVALEV, K.Y.; ZAVIYAROV, _ 
A... VATSHRKO, A,5S., kand,tekhn,nauk, nauchnyy red.; PAKHOKOVA, 
MoA., red.izd-va; SHERSTHEVA, U.V., tekhn. red, 


(Masonry work and assemblage of precast construction elements] 
Kamennye raboty 4 montezh sbornykh konstruktali. Moskva, Qos. 
izd-vo lit-ry po stroit,, arkhit, 4 stroit.materialam, 1960, 

253 p. (MIRA 13:7) 


1. Akademiya stroitel'stva i arkhitektury SSSR. Institut orga- 
nigatedi, mekhunizateaii 4 tekhnicheskoy ponoshchi stroitel' stvu, 


2. Instruktory peredovykh metodoy truda Glevmosstroya (for Kova- 
lev, Zav'yalov). : 


(Precast concrote construction) (Masonry) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8" 


20-8 
SPER OER ROR Renee: C22 OY ee ee 


18(5) * | SOV/128~-59~6.2/25 


AUTHOR: _ aed _. Kvaeman, M.G., -Zav'yalov;~A.M, and Ty ik; AeA. , Engi- PTT, Ve 
._ neers a, so En 
TITLE: Some Factors Affecting the Quality of Cast Iron Crank. 
shafts } 


PERIODICAL: Liteyroye Proizvodstvo, 1959, Nr 6, pp 4~5 (USSR) 
ABSTRACT: Pouring of crankshafts for diesel engines ig a compli- 


blisters and porous areas, the appearance of which is 
linked to their heat treatments, Diesel engines of the 
type 2 D 100 have two crankshafts: the lower one with a 
length of 3.860 mm (weight 1,740 kg), and the upper one 
with a length of 3.750 mm ( weight 1,490 kg). ( a draw- 
Card 1/3 ing of the crankshaft is given on page 3 of this perio- 


CIA-RDP86-00513R001964010020-8" 


APPROVED FOR RELEASE: 03/15/2001 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8 


af cose RY BB NOP ASU ETO EGR eT wae 


50v/1 28-59~-6~2/25 
Some Factors Affeoting the Quality of Cast Iron Crankshafts 


Card 2/3 the observations during 19 
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SOV /128-59-6~-2/25 


Some Factors Affecting the Quality of Cast Iron Crankshafts 


There are 3 tables, 1 diagram and 3 graphs. 


Card 3/3 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8 


PEL SESE 


ENS 


PS RR iar Se ee 


ZAV !YALOV, A.N. | 
eee r phase catalytic production of butyl acetate. ) 
ue i 
peer t Aeseibin. prem: V4 no.4218-20 461. (MATRA 14:5 


7 ! ay 
jyevakiy lesokhimicheskly zavod. 
oe Bas ils a (Acetic acid) 
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" GAVIYALOV, A.N.; KURA 

: *; oe OB. 

— Renoval of oxidizable satter frouacetic acid. Gidrolis. 4 Merk iol 
13 no.7:17-20 160. 


CY 
iyevakly lesokhinicheskiy sav 
n nae re acid) (Wood dietillation) 
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USSR/Chemical Technology ~-- Chemical Products and Their Application. Pesticides, 
[7 


Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 1498 
Author: Mauyer, F. M., Matveyev, M. A., Abramova, L. A., and Zav'yalov, A. P. 


Institution; Academy of Sclences Uzbek SSR eens 


Titles New Chemicals for the Defoliation of the Cotton Plant 


Original ; = he 
Periodical: Izv. AN Uz3SR, 1956, No 1, 15-22 (awamary in Uzbek) 


‘Abatract: ~The utLlization of magnesiwm chlorate (I) » bodium ethyl xanthate 
(II), endothal (III), and an emulsion of pentachlorophenol (IV) in 
the defoliation of cottcn plants is described. A suspension of a 
mixture of 1% calcium cyanamide (V) and 0.6% sodium fluorosilicate 
(VI) in water was used as a standard. When the treatment was carried 
out in a 0.4 solution of I, defoliation after 10 days attained 
95-1003 the standard (5) gave 50-81%, When large-scale testo were 
carried out with the utilization of crop dusting techniques and on 
application dose of 200 1/ha, 73-76 defoliation was observed. 
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- USSR/Chemical Technology -- Chemical Producta and Their Application. Pesticides, a 
é I-7 ae 
‘Abst Journal: Referat Zhur - Khimiya, No 1, 1957, 1498 


Abstract: Defoliation was observed whe 3-4% solutions of I and IT as well as 
a 0.8% of III were used. An emulsion of I gave low yields. Treat. 
‘ment with 3 (a 15% solution of ¥ to which 5% VI was added) gave de~ 
foliation of 59-71%. When the tests were carried out during periods 
cf severe chilling, I alone eve satisfactory results. I also gives 
satisfactory results when the application dose is reduced to 100 1/ha, 
III sometimes produces severe burna on the leaves » dolls, and petals. 
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s/081/61/000/024/026/086 
B136/B102 


AUTHORS s Zaviyalov, A» Pes Istomina, Ao Gey Markelov, V. V. 


r the measurement of tritium oxides 


TITLE: Apparatus fo 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 24, 1961, 172, abstract 
24Ye45 (Med. radiologiya, V- 5, no. 12, 1960, 57 - 60) 


en of a scintillation device based on standard 
h the specific activity of tritium oxides can 


nd, with some modification, up 


TEXT: A description is giv 
apparatus, by means of whic 


be recorded up to 4.107? counts per ml, 4 

to wiet07 ° counts per ml. A block diagram is given and the transmitting - 

element is described. Specimens can be exchanged very rapidly and 4 

minimum amount of time 4g required to restore the photomultiplier to its 

working level. The scintillator is a solution of 4 - f g paraterphenyl 
le} 


and 0.05 - 0-01 g Mlofioh (PoPoP) (1.4-di- (2-(5-oxazo -benzene) in 1 1 
scintillation toluene or scintillation dioxane. Phe sensitivity of the 


device and methods of increasing 4t are considered. \Abstracter's note; 
Complete translation, aes 
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a sov/142-58-5-8/23 
9(3) 

AUTHOR: " Dav tyalov, A.S- 

TITLE: Dielectric | Permettivity... of 4 Grid of Thin Conducting Strips 


PERIODICALS | _Javestiya vysshilh uchobnykh zayedenty - radiotekhnika, 1958, Nr 5, 
pp 573-578 (USSR) ; . 


ABSTRACT: ‘The author pres ing the dielectric 
shielding factor The method is used for 
the calculation o For the calculation, 
the capacitance of some equy\ ith heterogenity can 
be brought in. The results of this calculation completely coincide 
with the results found by experiments, which ore given in (Ref.2). 
The mothod is used in case the tranaverse measures of the elements, 
which consist of artificial dielectrica, ore much smaller than the 
longitude of the waves. The article is recommended hy the Kafedra 
radiofiziki Tomskogo gosudarstvennogo universiteta imeni V.V. Kuy~ 
bysheve ‘(Cheir of Radio-Physicsa at the Tomsk State Universi- 
ty imoni V.V. Kuybyshev)- There are S figures, 1 graph, 26 equa- 
Card 1/2 tions ond 5 English references, : 
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gov/142-58-5-8/23 


Dieléstric Permettivity of o Grid of Thin Conducting Strips 


SUDMITTED: March 24, 1958 
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AUTHOR: Zav'tyalov, A.S. 
— te 
TITLE: The Dielectric Permeability of a Tetragonal Lat- 
tice of Conducting Dises (Dielektricheskaya pro- 
nitsayemost! tetragonal'noy reshdtki provodyash- 
chikh diskov) 


PERIODICAL: — fieyentiva vysshikh uchebnykh zavedeniy gas ouets 
nika, 1958, Nr 6, pp 669-675 (USSR) 


ABSTRAOT: - In the article an oxpresoion is derived for the 
effective dielectria permeability of a tetragonal . 
lattice of thin conducting discs, in the case of 
dense packing of the discs in the lattice. The au- 
thor states that dense packing of the discs ~- where 
the distance between them is less than their diam- 

eter - requires that consideration be taken of in- 

teraction of higher orders than simple dipole inter- 
action, Computation of the effective dielectric 
permeability of a tetragonal lattice of discs by 
means of the molecular theory of dielectrics can be 

Card 1/3 accomplished in a somewhat different formulation. 
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The Dielectric Permeability of a Tetragonal Lattice of Conduct- 
ing Discs 


The lattice can be considered as a lattice of 
cylinders, composed of the discs. The author 
-gommences with computation of the dielectric. perme- 
ability of a rectangular lattice of cylinders, and 
_ thence derives the expression for the relative di- 
electric permeability (eq 22). -The results of the 
above computations were compared with the work of 
M.M.L. Kharadly and W, Jackson /Ref 17, and good 
coincidence of the computed and experimentally ob- 
tained curves was observed with dense packing of 
the disos. The author attributes observed dis~ 
erepancies to the presence of multipole interac- 
tion between cylinders. Evaluation of multi-pole 
interaction for a lattice of continuous metallic 
cylinders leads to another expression (eq 23), @ 
modified form of eq 22, Computation according to 


eq 23 leads to better coincidence of the computed 
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fhe Dielectric Permeability of a Tetragonal Lattice of Conduct- 
ing Discs 


and exporimental values. This article was recom- 
mended by the Kafedra radiofiziki Tomskogo goru- 
darstvennogo universiteta ( Chair of Radio- 
Physics of the Tomsk State University). There are 
3 diagrams, 2 graphs and 3 references, 1 of which 
is Soviet and 2 English. 
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Bee , oe hee 8 8/194 62/000/605/104/157 
G,IZ00. | 230/308 
- AUTHOR: cpavlyalov, AeSe_ 


PIPLE: Slow electromagnetic waves in a ridged structure 


PERIODICAL: Referativnyy ghurnal, Avtomatika 4 radioelektronika, 
nos 5, 1962, 21, abstract S2hi52 (Tr. Sibirsk. fize- 
tekhn. in-ta, pri Tomskom un-te, 1960, no- 39, 5~17) 


TEXT: A study of the propagation of e.m. waves a system consis- 
ting of two parallel plates, one of which has ri of finite thick- _. 
ness. The dispersion equation of the sys tini- ~~ 
tion of the clectric potential distribution ‘ 
groove. It ie shown that: the u 

tion for the electric potential 

1em of finding the dispersion cqua 

“wo special cases arc considered: 1) Sorruga 

small gap between the plane wall and ridges, 

of aurface waveo. The dispersion curves for 

_ oonstructed by the method of successive approximations. 

 tor's note: Complete translation J. 
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oul Sibirskogo 
: . .Rekomendovano Laboratorijyoy radiofiziki 
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universitete imeni V.V. Kuybysheva. 
(Electromagnetic waves) 
(Microwaves) 
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“Approximate caleulation of the delay of electromagnetic surface waves 
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(Electromagnetic waves ) 
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"On the Theory of Alloying and Heat Treatment of Steels 9" TSuII MXTP, 19)3. 
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yf . y Anatwatt.  nymecti SSER). ifs 19/2 
‘Tsentr, nauch,-icsled, tn-te (Mave swlestreit, pro-sti SSSR), 05. 6, 1948, 


P 3—9 = Biblioy: 5 tens, 
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ZAV'YALOV, A. 4. 

~ Zav'Yaloy, Ags, - "Supersaturated ferrite in iron-carbide alloys," Sbornik nauch.- 
tekhn. rabot (Veesoyuz. nauch. inzh.-tezhn. o-vo metallurgoy, Leningr. otd-niye, 

Issue 1, 1949, p. 93-115. 


SO: Ue5240, 17, Dac. 53, (letopis ‘Zhurnal 'nykh Statey, No. 25, 1949). 
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PHASE 1 AID 349 - 2 a 


PHICAL REPORT 
BOOK Cali No.: TN672.V8 


Author: ZAV'YALOV, A. 8. pbs 
ESSES OF SOLUTION AND SEPARATION OF CARBIDES AT 


Full Title: PROC 
HEAT TREATMENT OF STRUCTURAL STEELS 
pransliterated Title: O protsessakh rastvoreniya 1 obosobleniya 
Karbidov pri termicheskoy obrabotke 


konstruktsionnykh staley 


TREASURE ISLAND BIBLIOGRA 


Publishing Data 
Originating Agency: All-Union Scientific Engineering and Technical 
Society of Machine Builders. Urals Branch 
State Scientific and Technical Publishing House 


Publishing House: 
of Machine Building Literature ("Mashgiz ) 
No, of copies: 3,000 


Date: 1950 No. pp.: 

Text Data a 

This if an article from the book: VSESOYUZNOYE NAUCHNOYE INZHENERNO- mae 
URAL' SKOYE OTDELENIYE, - 


TEKHNICHESKOYE OBSHCHESTVO MASHINOSTROITELEY. 
THERMAL TREATMENT OF METALS - Symposium of Conference (Termicheskaya 
obrabotka metallov, materialy konferents1i) (p.178-189), see AID 223-1f 
Coverage: The significance of the proces da separation 
of carbides on the physico-mechanical properties of alloyed 
steel 4g discussed and different experimental processes ut 


are described. — 
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protseasakh rastvoreniya 1 obosobleniye karbidov 
mH pri termicheskoy obrabotke konstruktsionnykh staley 


Experimental difficulties in separation of carbides by con- a 
ventional methods caused inconsistances in the results ob- ae 
tained by many investigators (Kurdyumov, Kishkin, Isaychev, 
Arbuzov and others). The author and his associates 

(Ye. Ya. Poley, T. V. Piradyan and Ya. Ye. Gol'dshteyn) ex- 
perimented with different alloyed steels melted in the 
4nduction furnace, forged and machined to the standard size 
of the specimen: 14 mm dia. x 52 mm length. The results 
of the tests and the computed analysis of steels subjected 
to systematically changed thermal treatment at various 
temperatures are assembled in three tables. 


In discussion, the author mentions two main groups of alloyed 
steels with and without carbide forming elements. Moreover, ae 
the complex and non-uniform carbides are found to contain hg! 
{ron and alloying elements in different proportion depending _ 
upon the temperature of treatment. The effects of molybdenum, et 
chromium, tungsten, titaniun, niobium, etc. on tempering and pat 
characteristics are also discussed. 


The complex carbide is found to be not in & chemical compound 
bound by definite hice aia correlation, but is the 


AID 349 - I 
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a '°O protsessakh rastvoreniya 1 obosobleniya karbidov AID 349 - I 

7 pri termicheskoy obrabotke konstruktsionnykh staley 
representation of the inserted solid solution, the lattice of 
which 18 formed by all elements of the composition. Further- 
more, atoms of one element may be substituted for by atoms 
of another element with change of temperature and duration 
of treatment. 


The mechanism of the formation of. solid solution is explained 
as the concentration of large number of carbon atoms, as a 
result of which Increased inner pressure causes a rearrange- 
ment of the atoms. The process of solution of carbide is 

Bed perier as the diffusion of carbon from the carbide phase 


o surrounding medium and by the reconstruction of atoms 
into lattice of iron. 


The prosecute) study is not completed yet and ots results are 


, considered as only of preliminary nature. 5 tables. 


Purpose: For scientific workers 
Facilities: None 
‘No. of Russian and 3lavic References: None 
Available: Library of Congress. 
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: Call Nr: AF 1142965 
AUTHOR s See Table of Contents 


TULLE:  Metallography.’ (Metallovedeniye). Collected Articles 
(Sbornik statey) ; 


"PUB, DATA: — Gosudaratvennoye soyuznoye izdatel'stvo sudostroitel’noy prany- =. 
shlennosti, Leningrad, 1957, 286 pp., 4,000 copies. 


= cAIG. AGENCY: None | | ; 
ENTTOR Ed.-in-Chief: .Zav'yalov, A. 8., Doctor of Tech. Sc., Professor, 


Ed.: Zhirmmskaya, I. A.j Tech. Ea.: Shirokov, P. D. ae 
PURPOSE: The articles contained in this collection were written for * 
oo ' specialists in metallograply, to acquaint them with the latest an 

"findings. 2 
COVERAGE: Thebe 16 papers represent Soviet contributions. For coverage and 


references see Table of Contents. 
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“TABLE OF CONTENTS 


Pashkov, P. 0., Doctor of Tech. Sc., Professor, Bratukhina, V.A., 


Engr. Structure and Brittloness of Bteel « ee ee eae 


There are 23 references, 19 of which are Russian, oh 
) English. | 4 
Nemchinskiy, A. L., Candidate of Tech. Sc. Experi- 

nental Study on the Formation of Cracks During 

Quenching -. ei see erereoeveereereerrere 17 
There are 7 references, 5 of which are Russian, 

2 English. : : 

Nemchinskiy, A. L., Candidate of Tech. Sc. Resistance 

of Bteel to Cracking During-Quenching . ++ +ee+s+ee ho 


qhere are 29 references, 23 of’ which are Russian, 


‘6 English. 


Bhimelevich, I. L., Candidate of Tech. Bc. Static BE 
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There are 5 references, kh of which are Russian, 1 German, 


Shimelevich, I. L., Candidate of Tech. 8c, Extent of 
Cracking in Steel Sheets Due to Internal Stresses + « « 81 


aes ee weferences, 10 of vhich are Russien, 
- English, and 1 German. 


nes 8. 8., Candidate of Tech. Sc. Yield Beeangeh: 
of Tempered Steel asa Temporal Function of the Load . 100 


There are 37 references, 28 of which exe Russian, 
9 Bnglish. 


Zav'yalov, A. 8., Doctor of Tech, Sc., Professor, 
Gol'dshteyn, L. Ya., Engr., Senchenko, M. I. Nature 
of: ‘Tempering (Heat) Enbrittlenent eeeoeeeee ee @ 127 


There are 12 references, all Russian. 
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Gorynin, L; V., Candidate of Tech. Sc. Effect of 
Hardening. pn Low-Carbon Steel Embrittlement ..... 145 


There are/roferences, 8 of waich are Russian, 1 English, 
1 Geman. 


Gorynin, I. V., Candidate of Tech. Sc, Effect of Work 
Hardening on Cold Deformed Low-Carbon Steel... 6 ss 


There are 5 references, all Russian, 


Pashkov, P. 0., Doctor of Tech. Sc., Professor. Yield 
Strength Limits and the Creep Area Under Stress... . 


“There are 39 references, 23 of which are Russian, 2 
German, 14 English. 


Moroz, L. 8., Doctor of Tech. Sc., Khesin, Yu. D., Eng., 


. Mingin, 1. B., Eng., and Chern teov; V. I., Eng. Yield 
Strength Pott of Mtamtm cvs ee ee eee eke 


‘Where are! 18 references, 13 of which are Russian, 3 


English, 2 German. 
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; Call Nr: AF 1142965 
Collected Articles (Cont.) 


- Chechulin, B. B., Candidate of Tech. Sce., und 
Syshchikov, V. Ie, Eng: Cycle Stress Fatigue Resist- 
ance of Titanium . se eeeeceeeerrrerrerss 196 


_ (here are 11 references, 3 of which are Russian, 
8 English. 


Zav'yalov, A. 8., Doctor of Tech. 8e., Professor, 
Bruk, B..I., Candidate of Tech. Sc. X-ray Tests of 
Carbon Distribution din Ferro-Alloys « .e se cese 


There are 26 references, 611 Russian. 


Zav'yalov, S. A., Doctor of Tech. Sc., Professor, 
‘Paley, E. Ya., Eng. Structural Steel Carbide Types 


‘and Their Formation and Solution Processes . . + « « 


‘There are 12 references, 11 of which are Russian, 
1 English. 


Keptyug, I. S., Candidate of Tech. Sc. Laminated 
Woody Fractures in Steel. - 2 esse ere rrrers 
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Call Nrs AF 114296 
Metallography. Collected Articles (Cont.) , ? 


There are 22 references, 19 of which are Russien, 
2 German, 1 English. 


Andreyev, I. A., Professor, Polin, I. V., Candidate 
of Tech. Se. Vacwwm Steel Pouring Practice... . « 


There are no references. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 255 (USSR) 


AUTHORS: “Zav'yalov, A.S., Gol'dshteyn, L. Ya., Senchenko, M.I. 


TITLE: The Nature of Temper (Heat) Brittleness [O prirode otpusknoy 
(teplovoy) khrupkosti ] 


PERIODICAL: V sb.: Metallovedeniye. Leningrad, Sudpromgiz, 1957, 
“pp 127-144 = 


ABSTRACT: As a supplement to the hypothesis of one of the authors 
(Zav'yalov, "On the Theory of the Alloying and the Heat Treat- 
ment of Steel, '' TsNII NKTP,.1943) to the effect that temper 
brittleness (TB) is induced by the appearance of particles of 
precipitated phases on the boundaries of what had previously 
been austenite grains, it is postulated that the enrichment of 
such surfaces in the tempering process by certain elements dis- 
solved in Fe increases the Oz and diminishes the resistance of 
these zones to fracture, and this leads to the appearance of TB. 
This explains the high temperature of TB of high-phosphorus 

_ steels, while the absence of carbide particles (K) along the 
boundaries of the former austenite grains is explained by the 

Card 1/2 mutual dislodging of P and C. In TB due to K precipitation, TB 
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The Nature of Temper (Heat) Brittleness 


maximums are observed after low-temperature tempering over specific ex- 
tended periods of time. This is occasioned by the simultaneous processes of 
precipitation of new particles of K due to the © supersaturating the ferrite 
and to the dissolution of fine precipitates within the grain and the fact that 
they come down on the boundaries, which increases the TB, and the proces- 
ses of K coagulation along the grain boundaries, which decreases it. The 

_ mechanism of K redistribution is confirmed by the electron microscope and 
the electron diffraction camera. Reduction in TB when the duration of pre- 
tempering over 600° is increa sed is explained by reduction in the supersat- 
uration of the ferrite by C, coagulation of small K, and enrichment thereof 
by alloying elements, thereby increasing their resistance to dissolution. 


“See also RzhMet, 1957, Nr 10, abstract 20085. 
A.K. 


1, Steel--Brittleness-~Analysis 2, Steel--Mechanical properties--Effects 
of heat treatment — _ oe er eae a ; 
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7 “Translation from: Referativnyy #hurnal, Metallargiya, 1798, Nr? 3-263 USSR)}—_—_ i 

AUTHORS: Zavtyalov,A.S., Bruk, Be, Se : 

estigation of the Distribution of Carbon in Iron 
predeleniya ugleroda 


TITLE: | Radiographic Inv 3 
: Alloys (Radiograficheskoye issledovaniye ras 
v zheleznykh splavakh) 
PERIODICAL: V sb.: Metallovedeniye. Leningrad , Sudpromgiz. 1957, 
pp 206-219 


ABSTRACT: ‘The results of an investigation of the distribution of small 
amounts of C in Fe alloys by autoradiography employing radio- 
active c!4 are presented. The following was the percentage 
‘content of the alloys: C 0.003-0.05;. Cr 0.08-4.6; Ni 0-4; . 
Mn 0-6.3; Si 0,10-4.4; Mo 0-12.5. Radioactive C is introduced 
in the form of BaCOQ3 by cementation at 9700 C. Grade MR NIKFI 
nucleonics film, permitting 100x enlargement, was exposed, A. 
calculation is presented showing that a 10-day exposure for the 
purpose of obtaining an unmistakable spot in the emulsion will be 
successful with a localized segment containing c!4 of about 104 
53 interatomic distances. The minimum thickness of the layer of 
_. Gard 1/2 ._ steel enriched by C]4 should be about 500 interatomic distances. 
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Radiographic Investigation of the Distribution of Carbon in Iron Alloys 


The nature of the interrelation between the distribution of C on the various 
‘conditions of heat treatment and various contents of alloying substances is 
established: a) if the percentage of alloying and carbide-forming elements and 

C at a given teriperature of heating does not exceed their saturation solubility 

in Fe, then the C and the inclusions spread relatively uniformly throughout the 
volume of the grain. The process of redistribution of C in the direction of en- 
riching the grain boundaries is impaired; hb) if the concentration of carbide 
.. formers exceeds their maximum solubility in Fe, the grain boundaries will be- 

_ come enriched by these elements, and consequently by C as well; c)ifthe ~ 

” concentration of non-carbide-forming elements does not exceed their solubility 
‘in Fe, they will undergo uniform distribution throughout the volume of the grain 
and will facilitate an increase in C at the boundaries; d) if the concentration of 
-non-carbide-forming elements exceeds their solubility in Fe, the grain boundaries 
- will gain therein and will lose C. Bibliography: 26 references. 

: V.G. 

‘1, Alloys-—Carben distribution 2, Alleys—-Iren distribution 3, Radiw 
ograyhy—Applications 5 aS 
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Translation from: Referativnyy ghurnal, Metallurgiya, 1958, Nr 3, p199(USSR) 


AUTHORS: Zav'yalov, A.S., Paley, Ye. Ya. 


enh Rese ees = 


TITLE: Types of Carbides in Structural Steels and Processes of Their 


Formation and Dissolution (Tipy karbidov konstruktsionnykh 
staley i protsessy ikh obrazovaniya i rastvoreniya) 


PERIODICAL: Vv sb,: Metallovedeniye. Leningrad, Sudpromgiz, 1957, 
pp 220-252 ; 


ABSTRACT: The processes of formation and dissolution of carbides in 
structural steels alloyed with Mn, Cr, W, Mo, V, Ti, and Nb 

were investigated. Steel samples, which have been tempered 
and annealed at different temperatures, were subjected to anodic 
dissolution in an electrolyte containing 3 percent Fe,SO Jae 
1 percent NaCl, and 0.2 percent of Rochelle salt, The carbide 
powders precipitated were investigated by means of chemical 
and X-ray analyses. Types of carbides, as well as temperatures 
of their formation and dissolution, were established. It-is shown 
that in certain stdels the OQ¢ phase is supersaturated with C even 
at annealing temperatures around 700°C, The carbides formed 

Card 1/2 in the process of stepwise annealing are of the same type as 
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* -thoge formed in standard annealing processes, but are richer in carbide- 

eS forming elements. The process and the mechanism of formation and dis- i 
a solution of carbides is described. 

sat . 3 ; V.G. 

a 


Card 2/2 
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AUTHOR: ‘Gav'yalov, AeSe, Doctor of Technical Sciences, Prof., 
GoLtashteya, LeYa., Engineer, and Senchenko, M.I., 
- Engineer. 129-4-5/17 


TITLE: On the problem of temper (thermal) brittleness. (0 
_ prirode otpusknoy (teplovoy) khrupkosti). 


PERIODICAL: "Metallovedenie 4 Obrabotka Metallov" (Metallur, and 
Metal Treatment ) 1957, No. By ppe 21 - 30 (U.S. Re). 


ABSTRACT : On the basis of tests carried out the authors estab= 


enrichment of the boundary zones of what were previously 
austenite grains by various admixtures; some of the ad- 
mixtures in the boundary zones are present in the form 

of isolated phases as, for instance, carbon in the form cag 
of carbides, whilst others are present in the dissolved ae 
state (for {ustance, Pr, howaver, in the case of high P 2 
contents phosphides may form). During enrichment of the 
poundary zones by admixtures a decrease of the breaking 
strength of these zones will occur which in many cases is 
accompanied by an increase of the yield point. Asa 

result of this there will be an increase in the critical 
temperature of the brittleness of these zones which will 

bring about brittle fracture of the metal along the boun- 

dary zones. If the brittle fracture is not along the 
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On the problem of temper (thermal) brittleness. (Cont.) 

oe 1% ie : 129-4-5/1 
boundaries but. along other zones of the en ’ % qs an 
indication that these zones were enriched by admixtures 
which increase the critical brittleness temperature of 
these zones, Enrichment of the boundary zones by some 
admixtures may involve a reduction of other admixtures 
in these zones; for instance, enrichment with P will 
bring about an impoverishment in ¢. The fundamental 
factors which bring about an enrichment of the grain bound- 
aries with admixtures are the following: content of ad- 
mixtures in the steel above its limit of solubility in the 
ferrite; over-saturation of the ferrite with admixtures; 
similtaneous formation and dissolution of chemical com- 
pounds of admixtures, for instance, simltaneous disso- 
lution of carbides. All the factors which bring about an 
increase in the stability of the carbides at a given temp- 
erature reduce the tendency of embrittlement of the steel 
at that temperature as a result of enrichment of the boun- 
dary zones with carbon; such effects are particularly 
manifest for those carbide forming elements for which the 
temperature of considerable enrichment of the carbides is 
above the temperature zone which is of interest. All the 
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. : On the problem of temper (the mal) betes one ee: (Cont. ) 
ved Gate 3 Bie Neg, ane atts ao sad Ss 18924 5/17 

‘factors which bring about a uniform distribution of the 
admixtures throughout the grain reduce the brittleness of 
the steel and the tendency of the steel to develop brittle 
‘fractures along the grain boundaries. These conclusions 
are based on earlier work of the authors (5, 6, 9, 10), on 
literary data and on experiments which are described in 
this paper. In these, the behavour of two melts of Cr-Mo 
steel with various P contents were enveee eee the comp- 
ositions of which were as follows: 0.40% C, 0.28% Bi, 
0.42% Mn, 0.031% S, 0.028% P, 3.03% Cr and 0.46% Mo; fae 
0.39% GC, 0.024% Si, 0.49% Mn, 0.031% 8, 0.097% P, 2.87% or oy 
and 0.41% Mo. The following hegt treatment regimes were oe 
applied; heating,to Ac; + 40 “C, quenching in oil, es 
tempering at 650 °G for ten hours followed by quenching in 
water; same heat treatment with the differgnce that after me 
tempering the specimens werg cooled to 300 °C in the ze) 
furnace with a speed of 20 “C/hr. The results if impact aS 
tests are plotted in Fig. 3, p. 24 and these show that the 
P content has a very pronounced influence on the tendency 
of the steel to develop temper brittleness. Electron 
microscopic investigations enabled to establish interesting 
features of the distribution of carbides in high P content. 

Card 3/4 steels after hardening and high temperature tempering. It 
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- On the problem of temper (the na} brittleness. (Cont, ) 


was found that P and C have the tendency of ez As bach 
other out. Micro-photos are included for Cr-Ni-Mo high P 
content steel (X 1500), of the surface layer of a P satur- 
ated carbon steel (X teh and of titanium es peers of 
Gr-Ni-Mo steel (X 11000 and also electron diffraction 
pictures of carbides Cr-Ni-Mo steel. 

There are 7 tables, 7 figures (graphs and photos) and 10 
Slavic references. : 


Bay AVAILABLE: 


card 4/4 
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AUTHORS: Zav'yalov, A.S. and Bruk, B. I, ~-126-1-19/40 
TITLE: Radiographic investigation of the distribution of carbon 
in ferrous alloys. ?nadi ograficheakoye issledovaniye 


raspredeleniya. ugleroda v zheleanykh splavakh). 


PHRIODICAL: Fizika Metallov i Metallovedeniyo, 1957, Vol.5, No.1, 

whe ah ety, ‘pp. 127-136 (USSR) 

ABSTRACT: The problem of the distribution of alloying elements, 
particularly of carbon in the microscopic zones of 
% and y-golid solutions of ferrous alloys, has so far 
not been solved satisfactorily from the experimental 
point of view, The nonuniform distribution of individual 
elements in the microstructure is considered as boing of 
decisive importance from the point of view of the 
behaviour of metallic alloys. Numerous metallurgists 
accept the hypothesis of V. I. Arkharov who assumes that 
in polycrystalline aggregates the Gibbs surface effect 
extends to layers of a thickness of many atoms; according 
to this hypothesis, the surface layers of a erystallite 
are enriched by an admixture which is capable of reducing 

--4ts-free energy and an-over~concentration vf.the....0 2... 
admixture in the alloy is sufficient for forming such 
layers (Refs.1 and 2). In spite of satisfactory inter- 
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Radiographic investigation of the distribution of carbon in 


ferrous alloys. 


‘pretation by means of this nypothesis of a number of 


phenomena taking 


place during heat treatment, this 
hypothesis has not been experimentally 
Although mentioned by various authors, 
of the distribution of jndividual 


confirmed, 
the nonuniformity 
elements inside the 


austenite grains has not been confirmed by direct 


experiments, In this paper 


the results are described 


of investigations of the distribution of small quantities 


of carbon in alloyed iron, effected 
-active c+! 


radiography ,using radio 
The investigations were 


Mo, Mn and Si, 
table, p.128. 


the analyses 


The radio-active 
py means of carburisation at 970°C with BadO, 
addition of carbon and, therefore, 


by means of auto- 
as a tracer element, 


carried out on six types of 
low carbon steels alloyed respectively with Ni, Cr, 


of whigh are given ina 
g was introduced 
without 


the increase in the 


carbon content ahove the initial value did not exceed 


0,03 to 0,0%. 
obtain coarse 


grains ( 
and 


- 
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The specimens were tr ated so as to 
annealing at 970°C for 


50 hours) 
the distribution of the 
The 
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Radiographic investigation of the distribution of carbon in = 
ferrous alloys, 
‘i : exposures reproduced in the paper have been obtained 
after various conditions of heat treatment, i.e. in 
the annealed state, in the hardened state ( quenched in 
water from 1200 and, 900°C respectively) and in the 
tempered state, On the basis of the cstablished 
relations between the carbon distribution at various ae 
heat treatment regimes and the contents of the above oe 
mentioned elements the following can be assumed as oa 
~pbeing generally valid:- Baifs 
1, If the concentration of the alloying elements in the 

carbon at a given heating temperature does not exceed 

the limit solubilities in the iron, the carbon and the 

alloying elements will be distributed relatively 

uniformly throughout the grain volume. 

2, If the concentration of carbide forming elements at _ 
a given heating temperature aes as exceed the limit 3" 
eofubility in iron, the elemelithyab§tributed relatively " 
uniformly throughout the grein volume and thereby 
will slow down the process of redistribution of carbon 
(enrichment with carbon of the grain boundaries); if 
Card 3/4 the concentration of carbide forming elements exceeds 
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Radiographic investigation of the distribution of carbon in 
ferrous alloys. 

the limit solubility at the given temperature, the grain 
 pounderies will become enriched with the respective 
elements and thus also with carbon. 
3, If the concentration of non-carbide forming elements - 
at a wiven temrerature jg below the limit solubility, 
these elements will distribute relatively uniformly 
throughout the grain Volume which will bring about a 
redistribution of the carbon, nanely, enrichnent of the 
grain boundaries with curbon; if the concentration of the 
non-carbide forming elements exceeds the limit solubility 
in iron, the grain poundaries will become enriched with 
h/t these elements and,as a result of this, they will combine 
card 4/4 vith the carbon, 
There are 6 figures, 1 table and 9 references, all of 
which are Slavic. 
SUBMITTED: October 22, 1956. 


ASSOCIATION: Central Scientific Research Institute of the Ministry 
for Ship-Building of the U.S.S.R. (Tsentral'nyy Nauchno— 
Issledovatel'skiy Institut Ministerstva Sudostroitel'noy 
Promyshlennosti SSSR). 
AVAILABLE : Library of Congress. 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8" 


"APPROVED FOR RELEASE: 03/ 15/2001 
i rig oa S = = — SR ELE 
2 AUTHOR . ZAV 'YALOV AS. pBRUK B v1 “4 


20-1-25/54 
TITLE Dintribution of Small Quantitien of Carbon in Iron Alloys. 
. Raspredeleniye malykh kolichesty ugleroda v legirovannon theleze 
-Russian) : ' 
PERIODICAL © Doklady Ak.Nauk 5SSSR,1957,Vol 115,Ur 1, pp 94 - 96 (U.S.3.K.) 
ABSTRACT The problem of distribution of alloying elements, especially of car- 


bon,on the microscopic «- and g¢-section of the solid solution in 
iron alloys hav hitherto not found a convincing experinental solhation. 
In the present work this investigation was performed by autoradio- 

4, Low-carbon iron alloys were 
treated,that is chroniun,nickel,silicon- and molybdenun 
paratoly. C14 was introduced into the Alloyo bo “oonentation"in the 
Guvironment of radioactive barium ocarbonate.Since no coal waw adéed, 
the carbon content did not cxeced the alrcady existing 0.03-0,05%. 
The introduction of C took place accoding to a schene Given here. 
After the prescribed heat-treatnent the Sanples were photographed on 
a granular film mark NIKPI,type PN. From the consideration of the 
autoradiograms of the annealed alloys there follows a very marked 
irregularity of carbon within the area of one grain; it becomes espe-- 
cially noticeable in Fe-Si and Fe-2io alloys in which C on the whole 

is concentrated at the grain boundaries .Autoradiograns of alloys 

quenched in water fron a temperature of 950 and 12009 © have & COMm- ant 

pletely uniforn darkening in the enlargement used.This indicates that jam 
Card 1/2 no concentration of C took place at the austenite-grain boundaries 
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‘Distribution of Small Quantities of Carbon in Iron Alloys. 20-1.25/54 


(in Fe-Cr and Fe-Fi) and at the ferrite-grain boundaries(in wt -ui 
and Fe-Mo). Thus the process of C-concentration, identical with re- 
gard to its radiographic action,at the boundantese of ferrite-crains 
in the Pe-Si and in the Fe-iZo alloys is of different nature: In Pe-Si 
the © is displaced to the grain boundaries by the silicon evenly 
distributed in the iron.In the Fe-lio alloys with 12.5% No,however, 

C diffuses towards the grain boundaries because of the isolation of 


the excess phase at these boundaries which ids enriched with nolyb- 
denunm. 


(4-illustrations,1 table, Slavic references). 


ASSOCIATION Tsentral'nyy naduchho-issledovate 


Promyshlennosti SSSR, 


L'skiy institut Ministerstva sudostroitel! 
PRESEUTLD BY KURDYUNOV G.V 


-V.,tlenber of the Acadcay, January 10, 1957 
SUBHITTE 
- AVAILABLE — Library of Congress, 
Card 2/2 
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us Study on Ro~Distribution of Eloment3 in Metal Alloys and Wold Joints by 


Radiography and Radiometry", by B. Y. Bruk, A. 5, Zavyalov, G. I. Kapyrin 


Report presented at 2nd UN Atoms-for-Peace Conference, Geneva, 9-13 Sept 1958 
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:  Pegularities and nature of the effect cf addition elements on 
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_ ACCESSION HR: AP4O40986 | 3/0279/64/000/003/0136/0144 | 
! AUTHORS: Zav'yalov, A. &. (Leningrad); Sandomirskiy, M. Me (Leningrad) oh Seas | 
Sea NN mene tne ites WROTE | 


TITLE: The influence of rare earth elements on the composition of ateel 
| SOURCE: AN SSSR. Izvestiya. Metallurgiya 1 gornoye delo, no. 3, 1964, 138-144 : | 


: TOPIC TAGS: rare earth elemont, lanthanum, ceriwn, prasoodymiun, neodymium, iron 
alloy, thermal working, carbide-forming elemant a | 
i 


ABSTRACT: ‘Tho authors ctudied the effects ot tho rore carth elemento, (lanthanum, | 
' cerium, prascodymium and neodymium) on the phase transformation ond carbide forma- | 
: tion in alloys of iron. For thin purpose, casts were made of steele with various - | 
, compooitions. After forging and rolling the ingoto, specimens wero propared an i 
; subjected to various forms of thermal treatment. They wore then treated in | 
‘ eleotrolytio solutions. Finally, the specimens were subjected to chemical and x-ray, 
onalyses. The results of the experiments showed that the rare earth elements in. | 
| alloys of steel did not form carbides. On the contrary, they displaced the carbon | 
from zones of its high concentration. Rare earth elements narrowed dom the range . 
' of gamma iron. During surface saturation of the alloy by non-carbide-forming 
: elements, carbon was removed from the surface zone to deeper zones. During satura~ 
d ption by oarbide-forming elements, when the temperature of carbide formation was - 
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lower than the as of gakuen tion, aiffuoton ip carbon took 5 oiasel from tho . : 
Hh deeper zonos to the aurface zone. In the case whon the temperature of carbide ce 
p formation was higher than the melting point, the diffusion of carbon did not oocure « 
Orig. art. haat 7 figures and 2 tables. : aoe ie eauees 
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(Martensite) . (Phase rule and equilibrium) 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8" 


te 
Bes Saaapae 


"APPROVED FOR RELEASE: 03/15/2001 


CIA-RDP86-00513R001964010020-8 


iiosed went 


aV'YAL. 


= 


V. 


“TD 0 


“3g(7)tC=Ci<“~S*~‘<~S*SSS SR BOOK EXPLOTEATTION - gov/1838 


Metallovedentye; sbornik statey, (vyp.] 2 (Study of Metals; Collection of Articles, 
[Nr] 2) [Leningrad] Sudpromgtz, 1958. 265 p. 4,000 copies printed. 


Resp. Ed,: G.I. Kapyrin, Candidate of Technical Sciences; Ed.: Ye. A. Krugova; 
- Tesh, Ea.: K.M. Volchok, ’ . 7 : 4 F 


PURPOSE: This book is intended for metallurgists and metallurgical engineers. 
COVERAGE: This is the second volume of collected scientific papers dealing with 


various problems in physical netalluray, porticulerly in mechanical metallurgy - 
and metallography. Topics covered include hydrogen embrittlement, intra- 


gramular distribution of elements in alloys, effect of tempering on carbon 
redistribution, use of tritium to investigate certain phenomena in metals, 

effect of certain alloying elements on temper brittleness and hardenability of 
steel, strength of notched specimens of brittle steel, effect of strain hardening 
on the properties of en alumimm alloy, ete, The articles are concerned mainly 
with verLous types of steel, though some deal with nonferrous alloys. 
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Study of Metalo (cont. ) sov/1838 
auring deformation by the application of external rorces, lesding ie 
~ to local ruptures, OF cracks » mie 


ravtyelov, A.B,» Doctor of mechnieal Sciences, Professors and Bel. Bruk, 
—cantloate of Tachnical Sciences. Regulerities in the Intregr - 
Distribution of Mienents in Metallic Alloys 39 wag 


Authors! co clusions (in part). (1) 1¢ at given temperature the ee 
“content of “an element —does not exceed the limit of solubility in the Ft: 
metal solvent, this element 16 Setrivuted feiriy-uniformly through~ 
out the exystet, exhibiting no preferred concentration in the peri- 
pheral or anternal zones of the crystal. (2) If the content of the 
element i above the solubility limit, the excess quantity of the 
element will he concentrated along ths @rein poundaries, either as 
gq phese rich in the particular element or in 4& structurally free 


state, Chenges in temperature will result in redistribution of the 


r 
elenent, depending on 4ts solubility at the given temperature. 
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- Study of Metals (Cont, ) s0v/1838 
_(3) In supersaturated (e.g. quenched) s0144 solutions » Phases rich 
in dissolved elements may, on being heated (as in tempering), separate 
out fairly uniformly throughout the crystal; later, however, these 
phases migrate to the grain boundaries or for snoller, structurally 
free units, (4) In a one-phase alloy in which a new phase is on the 
point of separating out because of temperature changes or concentration 
conditions, those components in which the new phase is rich ( in com- 
parison with the originel phase) will be concentrated along the grain 
boundaries or the boundaries of smaller structural unites (e.g. "mosaic 
blocks"), (5) The presence of certain elenents in the alloy affects 
the intragranular distribution of others, (6) The tendency of the 
components of alloys to concentrate along the grein boundaries or, on 
the contrary, to diffuse uwoy from the periphery towards the central 
part of the crystal is determined not by any constant property of the 
given element in relation to 4ts solvent but by (a) the relationship 
between the concentrationo of the components at a given temperature 
(these relationships being determinable with the eld of a constitution 
diagram) and (b) the difference in the strength of the bonds between 
the elements forming the alloy (when the alloy is composed of more than 
three elements). 
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Engi ‘ tyalev, Doctor of Technical Sciences, 
mae NSe OO ie of Technical Sciences, Charac- 
ntergramler Zones of 


Authors’ conclusions: (1) ‘E 
ROOT 0 enema 
‘an effective means of reveali 


_of structure confirms an idea previously gi 
L.Ya, Goltdshteyn, M.I. Angie end Ye. Ya. 
. 1 of the present series} conc 

Pocavion: A basic point of this idea is peaarte ee caraace of & 

luded by the separation of carbides, 1.¢., Ge keen tiiey 
teuntecy between the carbide particles and the psa in Owe 
originated, end, hence, by the 1o50 Of SobeeeT aries of forse 

clally noticea ; 

aE nse eae while, together with changes 4n concentration an 
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‘the development of zones of disintegration and destruction of continuity 
constitutes the main reason for the sharp drop in impact toughness and the 
intergranuler character of the fracture, (4) The disintegration of 
former eustenite grains may create favorable conditions for the concentra- 
tion of alloying elements in the boundary zones, Because of the disappearance 
of the cohesive bonds between the alpha phase end the carbides separating 
out during this disintegration, the carbides will inevitably have a structure 
composed. of nearly perfect crystals, a fact which was demonstrated in this 
piesa ©) Paap films or similar films of emorphous structure 
en ‘or the tron~ G 
Dy teccal electron-diffraction study of isolated particles of 


Bruk, B.I., Candidate of Technical Seiences. 
* y and V.V. Nyrkovekaya, Engineer, 
Redistritution of Carbon During the Tempering of Chrome-Nickel Stainless 


' Author's conclusion, Application of the autoradiographic method made it 
nahi rac ht pone heaei in the redistribution of 
¥ 68 steel during tempering, In particular it was 

established that holding this steel for 6 hours at 600° G may lead to the 
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 Btudy of Metals (Cont.) 


hydrogen in metals, and.the character of the distribution of hydrogen 
“Quring welding, - ; 

Zav'yalov, A,8,, Doctor of Technical Sciences, Professor, and MeI. Senchenko, 

~—hglnesr, Processes Occurring During the Tempering of Alloy Steels 82 


Authors'\conclusions: (1) Alloying of steel with those non-carbide 
‘orming elements which act to reduce the carbon content in the zones 
in which these elements (e.g. Si, Al) are concentrated will, during 
the tempering of the quenched steel, raise the initial temperature 
of all three stages of carbide formation, 1,@.) raise the temperature 
of the decomposition of martensite, These elements cause a marked 
migration of carbon to the grain boundaries, resulting in temper 
brittleness, (2) In steels alloyed with carbide-forming elements 
the appearance end separation of carbides of the cenentite type may 
begin at the same temperatures as in carbon steel. But at these 
temperatures only part of the carbon contained in the martensite 
may participate in the carbide-forming processea (that part which is 
most loosely held by carbide-forming elements), ‘The higher the 
content of carbide-forming elements in the alloy, the less will be 
the amount of carbon that can separate out in the first stage of 
tempering, 1.e.,08 cementite, and the greater will be the smount that 
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can separate. out in the second stage, eae special cerbides at 
temperatures abova the initial temperature of separation of the 
given carbides, (3) In iron alloys containing carbon aa well as 

 carbide-forming elements, the elpha phase as a rule remains super- 
saturated with carbon even after protrected- tempering at high 
temperatures. (4) At those temperatures of tempering where the 

. Separation and coagulation of carbides becomes possible, a simil- 
taneous process takes place, namely, solution of the carbides, 

. The first: carbides to. dissolve are those whose reaction of formation 
is accompanied by maximum absorption or minirum liberation of heat 
as well as those which have maximm surface energy. These first 
carbides are, therefore, those of iron and such others as have a 
maximum surface-volume ratio, (5) Changes in the mechanical proper- 
ties of hardened alloy steels during tempering are caused mainly by a 
drop in the concentration of carbon and the alleying elements in the 
alphe phase, by the redistribution of. carbon and carbides, and by the 
transformation of residual austenite. (6) Evidence wes obtained 
that temper brittleness and thermal brittleness are one e and the seme. 
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Zav'yalov, A.8., Doctor of Technical Sciences, Professor. On Martensite and 
Martensite Transformations 135 


Author's conclusions (in part). (1) Martensite in alloys in which 
. Anterstitial so. solutions are formed cannot be identified with ; 

_ martensite in alloys in which substantial solid solutions are formed, 
(2) The ecteular structure cf martensite should not be considered 
ite basic distinguishing feature. In the case of martensite in 
interstitial solid solutions, the distinguishing feature may be the 

fact that the martensite is a trensformation product which has 
undergone phase hardening, being a supersaturated interstitial solid 
solution. (3) Martensite which forms during the continous cooling 
of iron alloys which contain carbon ig not homogeneous with respect 
to carbon content, This is a result of the difference in the tempere- 
ture of formation of the martensite zones differing in carbon content, 
(4) Below the point M (Fig. 3) the martensite transformation develops 
not only as a function of the lowering of the temperature but also of 
the duration of 4sothermal holding, the latter being especially impor- 
tant at temperatures above T, (Mg. 3). (5) All phase transformations in 
iron alloys containing carbon are in cooling preceded by a redistribution 
of carbon in the austenite, which may teke place precisely at the moment 
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Las. ---- Of phase transformation (for-exemple,-in the formation of the two-phase... _ - 
, pearlite-pseudoeutectoid structure). (6) An intermediate maximm in 

the stability of austenite in steel alloyed with carbide-forming ele- 
ments is caused by the delay which these elements bring about in the 
separation of carbon (as carbides) from the austenite, The average 
temperature at this maximum is close to or the seme as the initial 
temperature of separation of the special carbides. (7) In steel, and 
apparently in all alloys in which interstitial solid solutions forn, 
the martensite transformation is irreversible, and the initial tempera- 
ture of the transformation of martensite to austenite cannot be lower 
than the critical point Ac,. In general, equilibrium cannot exist in 

- these alloys between austenite and any product of its transformation 
at any temperature below the point A,. (8) If martensite is subjected 
to some degree of tempering at the temperature of its formation or upon 

“peing ‘cooled, a prodiict results known as acicular troostite or lower 
bainite, (95 There are two mechanisms of martensite formation, The 
first, and more important, consists in the formation and growth of nuclei, 
‘The initial temperature corresponds to a point on the martensite curve, 
showing concentration as a function of temperature, The second mecha- 
nism is linked with the occurrence of displacemants (slip) in the austenite, 
caused by the development of stresses. 


Card 14/23 


Study of Metals (Cont.) ; 


=~ 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8" 


"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8 


Somes ue CRT 


Sea ae eR 


Zav YALov, A. 


25(1)) i _.. .. PHASE TI BOOK EXPLOITATION . 80/1558 
Moscow. Dow nauchno-tekinicheakoy propagandy im. F.2. Deerzhinskogo 


: -Sovrenennyye splavy 1 ikh-tersiicheakeya obrabotka. (Contemporary Alloys and Their 
Heat Treatment) Moscow, Hashgiz, 1958. 329 pe 12,000 copies printed. 


Additional Sponsoring ‘Agency: Obshchestvo po rasprostraneniyu politicheskikh i 
: nauchnykh znaniy RSFSR. 


EG. (Title page): Yu. A. Geller, Doctor of Technical Sciences; Ea. (Inside book): 
V.V. Rzhavinskly, Engineer; Tech. Ed.: BI. Model'; Managing Ed. for : 
Literatare on Metal Working and Tool Making; R.D. Beyzel'man, Engineer. 


PURPOSE: The book is intended for enginsering and technical personel of heat- 
treatment , shops and test leboratories of machine-building plents. 


COVERAGE: ‘This collection of 28 articles, compiled by 33 authors, aims to acquaint 
the reader with modern practice in the heat treatment of steels. The authors 


t 
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Contenporery Alloys and Their Rest Treatment © 8O¥/1558 


- ware primarily caitcersed with the dsvelopuent of various tyes of structural, 
ool, ehd-heat-resistent steels end with the use pf their. alloying elements. | 
Materials-handling equipment is described at sone length. The treatment of 
alloys, particularly those of titentwm,! also canes within the scope of the 
collection. The book is thoroughly diagremed, and a good deal of the material 
is shown in graphical form. Among the problems dealt with are the minimiza- 
_vion. of deformations, the introduction of the autanatic control of heat- 
treating equipment, together with fully mechanized tool manufacture, and the 
“upton “proportions of different alloying elements. There are numerous tables 
end drawings.. Bibliographic listings placed at the end of chapters are 
prodaninantly Boviet. .The articles couprising this collection are reports 


delivered at a conference held in the Scientific and Technical Propagaada 
House ‘imani- PE. Perro in Moscow. : 


: “TABLE | oF Conners: 


- Foreword 
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Zav'yalov, ABs, Le Yar oD evar and M.I. Senchenko. Nature of Temper 
—"Hrrevlensss ' ae 


Pogodin-Alekseyev, GI. , end MM.’ 'Fetisova. Influence of Chemical . 
Caapodition, Original Structure e end Test Conditions on the Temper, 
Brittleness of Steel i 


-— Bkotaikov, V.V. ‘Intermediate Trensformation of Austenite. 


--- Pogodina-Alekseyeva, Kelle -Effect of Ultrasonic Waves.on frensformations. dn. 
_ Metals dn the Solid Btate 


Kontorovich, I. Ye. Principles of Alloying and Hew Types of Structural 
Bteel eh a 


Meshcherinova, O.N. structural Steels Alloyed with Béron 


“Tarasov, A.M. Study of Optimm Composition and of Sone Pecullerities of 
the Heat Treatment of Boron-alloyed Case-hardened Structural Steel 


| | Card 3/6 


APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001964010020-8" 


